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impairedLV function (EF 21.0 + 1.2%, p -=0.05 vs. ALVD and normal) and
decreased arterial pressure (MAP 97 + 7 mmHg, p <0.05 vs. normal). In
ALVD, BNP-mRNA (0.65 + 0.11 arbitra~unitsvs.normal0.23* 0.05,p -=
0.01)andtissuaBNP(90.7k 13.4pgrmgproteinvs.normal13.0+ 7.6,p <
0.01)weremarkedlyandexclusivelyincreasedinthe LAinassociationwith
an increasein circulating BNP (91.0 + 23.3 pg/ml vs. normal 15.2 + 2.2,
p = 0.05), while BNP-mRNA remained at the limit of detection in the LV. in
overI Cf-fF,LA BNP-mRNA increased further (0.99 + 0.09, p <0.02 vs. ALVD
and normal) with an additional increase in LV BNP-mRNA (1.23 + 0.29 vs.
normal 0.01 + 0.01, p < 0.01) and LV BNP (1.93 + 0.21 pg/mg protein vs.
normal 0.39 + 0.03, p < 0.01), all leading to an incraase in circulating BNP
(156.6 + 36.6 pg/ml, p <0.03 vs. normal). In the progression of CHF, atrfal
myocardium is the exclusive site for enhanced BNPsynthesisin ALVD.In
contrast,bothatrialandventricularBNPsynthesischaracterizeovertCHF.
Thesestudiesprovideimportantnewinsightintothetemporalregulationof
atrialandventrfcuiarBNPexpressionduringthe progressionof CHF.They
underscorea predominantendocrineroleforatrialmyocardiuminALVDand
a combinedrotaforatrialandventricularmyocardiuminovertCHF.
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909-103 Identification of Abnormalities in Left Ventricular
Shape Despite Normal Volumea and Function in
Chronic Aortic Regurgitation By Quantitative
Shape Analysis - An Early Marker of Left
Ventricular Decompanaation?
M.Arsenault,H.Klenopf,M.Vannan,S.Smith,N.Pandian.Tufts-New
England Medical Center, Boston, Mass, USA
Ventricular geometry is known to be abnormal in dilated LV associated with
chronic aortic regurgitation (AR). Whether shape abnormalities precede LV
dilatation and dysfunction are not known. To address this ik.sue,we used
Fourier analysia and quantitation of regional curvature to assess ragionai
and global LV geometry in 17 pts with moderate to severe AR but normal LV
volumes and ejection fraction and 35 aged matched controls (N). By digitizing
LVendocardial borders (apical long-axis 2-Decho views), we derived Fourier
Power Index (FP,unitless), ameaeureof global shape, and regional curvature
(C, unitieee) values to quantify regional geomet~. Results: (*P <0.05 vs N,
mean k SEM) There were no differences in EF% (N:74 + 2 vs AR:78 + 2),
EDV (N:79 + 7 ml vaAR:64 + 7 ml) and ESV (N:21 + 2 ml vs AR:16 & 2 ml).
At end-diastole, although the aeptum exhibited decreased regional cuwature
in AR (C in N:8 + 0.6 vs AR:I1 + 0.7”), global LV shape did not differ from
normal. At end-systole, apiosl cuwature was decreased (C in N:27 + 1 vs
AR:32+2*)andwas asa0ciatedwith amoreglobularshape (P1in N:32+3VS
AR:20+2*). In conclusion, LV geometry can beaffectad despite normal size
and preserved e@ctionfraction. Fourier power index and regional cuwature
analysis canbe usedto detectthesesubtle but quantifiable changes in LV
shape in patienta with AR.
m909104 Alteration in Left Ventricular Geometry in
Patienta with Rheumatic Mitral Stenbsis: a
Quantitative Analysis of Regional and Global
Shape
M.Areenault,N.Maeani,S. Mittel,A. Kanojia,A. Omar,R.Kaeliwai,
T.-L.Hsu,N.Trehan,N.Pandian.Turk-rVew ErrgLsrrdhfadics/Cerrtefi
Boston, Mass, USA, Escorts Health Center& Research Institute, New
Delhi, India
Afthoughthepredominantpathophysiologicaiettectofrheumaticmitraisteno-
sis (MS) is obstructionto left ventricular(LV) inflow,LV functionis also
frequentlyaffected.We postulatedthat abnormalfillingcharacteristics,my-
ccatdialfibrosisandalteredinteractionswiththe RVmayresultin changes
in LVgeometry.Aecordingiy, we studied 16 patients with MS and 32 nor-
mals using quantitative measures of global (Fourier Power analysis, FP) and
regional(QuantitativeRegionalCuwatureanalysis,C)shape.Enddiastolic
and end-systolicLV endooarcfialborders,from apicsl longaxis (lAX) and
fourchamber(4C)echooerdiogrems,weredigitizedandanalyzed.Results:
there were no differencesin C betweenMS and normalpatientaat end-
diaatoleorend-syatole.However,in MS,FPanalysisrevealeda reductionof
thaelongationcomccmentof giobelLVahape,withanincreaseinpolygonal
components (indicated by a reduction in FP3 of 0.27 + 0.05 vs 0,36 + 0.07
in diastole and 0.34 + 0,1 vs 0.46 + 0,1 in systole, both p e 0.05). Further-
more, at end systole in both 4C and LAX views, there was an increase in LV
sphericity (indicated by an increase in FP index of 15.5 + 8.6 vs 32.0 + 16.0
in IAX and 17.1 + 9.0 vs 30.3 + 11.8, both p < 0.05). We conciude that LV
geometry is altered in patients with MS. These obsewations form the basis
of studies to determine the pathophysiological and prognostic importance of
altered LV geometry in rheumatic mitral valve disease.
I909-105] lnfluenCeofLeft AtrialSizeon Pulmonary Venous
Flow in Pstients With Moderate to Severe Mitral
Regurgitation
M. Nanna, J. Wu, M.-H. Lee. Montefiore Medical Center/AECOM, Bx, NY
USA
Systoiic pulmonary venous flow velocity blunting or reversal in mitrai re-
gurgitation reflects the complex interaction of physical and hemodynamic
parameters related to left atrium, left ventricle and pulmonary veins as well
as regurgitant volume. We hypothesized that in patients with moderate to
severe mitral insufficiency, systolic pulmonary venous velocity is also influ-
enced by left atrial size, Eighty threa patients with moderate to severe mitral
regurgitation, proven by angiography and Color Doppler, undergoing TEE
examination were studied. Pulmonary venous flow velocity in systole and
dieetole were obtained from at least two separate pulmonary veins and peak
syatolicto diastolic flow velocity ratio (S/D) was measured. Left atrial volumes
were measured using the prolate allipsoid formula. Patients were divided into
Gr. I (IAvolume <100 cm3) and Gr. II (LA volume >100 cm3). Resu/ts:LVEF
was similar in Gr. I and il (58 + 5% and 80 + 4, respectively; p = NS) the
severity of MR (scale 1-4) was also similar in the two groups (3.7 + 0.2 va
3.8 + 0.2p= NS). In Gr. 1,49% of the pts were in atrial fibrillation vs 56% in
Gr. II (p= NS). In Gr. I a significantly lower S/D ratio was noted compared to
Gr. II (0.37+ 0.04 vs. 0.57+ 0.07p < 0.05).
Conclusions: A smaller left atrium magnifiaa, whereas a iarger left atrium
attenuates the decrease in systoiic pulmonary vein ffow velocity found in
presence of moderata to severe mitral insufficiency. LA size should be taken
into account when using systolic pulmonary venous flow abnormalities aa a
marker of mitral regurgitation severity.
~909-1061 DOSSMitral RegUrgitStiOnAffeCtthe Validity of the
Interpretation of Disetolic Filling Parameters? A
Quantitative Echocardiographic Study
N.K. Tahirkheii, M.E. Sarano. Mayo C/inic, Rochastec MN, USA
Doppler Echocerdiography allows the assessment of left ventricular diastolic
filling parameters (LVDFP). Restrictive filling patfern (RFP) is characterised
byshortdeceleration time <150 (DT) andhighE/A(earlydiastolicfilIing/atrtal
filling)ratio>2. Restrictivepatternis an independentpredictorof outcome.
Animaldatasuggeststhat mitral regurgitation (MR)mayalterthe (LVDFP),
creatingtheappearanceof a rastrictivapattern.Thishaanever baen quan-
titatively studied in humans. Weprospectively atudied 327 patients with MR.
Those with atrial fibrillation or fused earfy (E)and atrial fiiling (A) were ex-
cluded.Meanagewas63.9andmeanejectionfraction(EF)waa55’Yo.
RFP NO-RFP P
N 37 290
EDVI(mi/m2) 150+45 119*39 0.0003
EF(%) 33.6+ 15 5S& 16 0.0001
RV(ml) 36.2& 2S 55.9l 44 0.0003
RF(%) 37.6+ 16 3S.6k le 0.714s
EDVI(enddiaatolicvolumeindex),RV(Dopplerregurgitationvolume),RF(Doppleregur-
gitantfraction).
Correlationanalysisrevealedthat DTandA are notsignificantlyrelated
to RF(pvalue0.662and0.233,respectively),whileE (pvalue0.0001)and
E/A(pvalue0.04)are significantlyrelated.Wethareforeconcludethat MR
1)mcdifiesLVDFPbyincreasingEandE/A,2) doesnotalterDTorAand 3)
doesnot induceRFP.
1909-107 ]PrevalenceandM eChaniamOfisCherniCM Rral
Regurgitation by Echocardiography
J.C.Field,C.A.Roldan,M.H.Crawford.The University of New Mexico,
Albuquerque, NM, USA
Mitral regurgitation (MR) associated with coronary artery disease (CAD)
is of prognosticimportance.However,limited data is availableabout its
prevalence,distributionand mechanism.Therefore,wa reviewedfrom our
echoosrdiographylaboratorydatabase898echocardiogramsmnsistentwith
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right (RCA), 880 with leftanteriordescending (LAD) and 58 with circumflex
(Cx) coronary artery related myocardial infarcts (Ml). These studies were
analyzed for the presence and characteristics of MR and left ventricular (LV)
dilatation. The overall frequency of 22+ MR was 19% (17%-MD, 17%-RCA
and 24Y0-LCX).The degree of MR was distributed as follows: 2+ = 8Y0,3+ =
7%, 4+ =4%. MR was related to LVdilatation (p -=0.001). However, in mildly
dilated LV’S,the prevalence of MR was higher in RCA than in IAD infarcts
(Fig. 1).
Nermsl 1+ 2+ 3+ 4+
LVSize
Toassess a possible mechanism of ischemic MR,a subset of 85 randomly
selected echocardiograms (53 RCAand 38 LAD)with ?2+ MRwere reviewed
to asseeejet eccentricity. In RCA Ml’s, 60% had eccentrically directed jets aa
compared to only 13% of those with LAD Ml’s (p < 0.001). This finding was
independent of LV size.
We conclude that 1) ischemic MR is common, 2) is equally distributed
among RCA, IAD and LCX Ml’s, and 3) is related to LVdilatation In LAD Ml’s
and probably related to papillary muscle dysfunction in RCA Ml’s,
I9CW108IE$timationof~i~~~l~g”~gi~~i~nU~ing~
Hemi-Elliptic Curve-Fitting Algorithm: In-Vitro
Experiments With Native Nitral Valvee
J. Hopmeyer, S. He, K. Thorvig, E. McNeil, P.Wilkerson, R.A. Levine,
A.P.Yoganathan. Georgia Institute of Techno/og~Atlanta, GA, USA,
Massachusetts General Hospital, Boston, MA, USA
The flow convergence method was recently proposed for non-invasive quan-
tification of mitral regurgitation. Recent studies have demonstrated the limita-
tionsof the hemispheric (HS) assumption duetofinite regurgitant orifice size,
proximity of adjacent ventricular walls and presence of aortic outflow. The
hemi-elliptic (HE) modification has been proposed but has not been applied
clinically due to the difficulty in measuring the HE radius in three perpendicu-
Iarplanes. In this study, a curve-fitting algorithm was developed to extract the
HE dimensions from digitized color Doppler flow mapping (CDFM) images in
two standard views by rotating the transducer 90Q.Native mitral valves with
the entire apparatus presetved were implanted in an LV model to reproduce
the entire three-dimensional geometty while permitting close control and
measurement of experimental conditions. In-vitro pulsatile flow experiments
were conducted and mitral regurgitation was created by suturing the valve to
a larger annular ring to simulate annular dilation, producing 28 stages with
cardiac outputs from 1.5 to 6 Umin and peak regurgitant flow rates between 7
and 16 Umin. Results: Flow rate was calculated by the HE formula using the
curve fitting algorithm and compared to the HS formula. A plateau region was
obsewed in the HE data which approximated the true flow rate whereas no
such zone was evident forthe HS data. The HE formula accurately estimated
the true flow rate for all experimental condition (y= 1.02x + 0.29; r = 0.91;
Mean error = 0.5 A 1.17 L./rein). Conclusions: A curve-fitting algorithm was
developed to apply the HE formula to CDFM images in two perpendicular
planes comesxmding to apical views in patienta. This method accurately
estimates regurgitant flow rate in actual valve geometries and couldreadily
k automatedandincorporatedasa functionkeyonanultrasoundmachine.
D909109 A Clinical Investigation of the Importance ofimaging Slice Location in Quantifying Aottic
Regurgitation With MRI
G.P.Chatzimavroudis, J.N. Oshinski, R.H. French, R.1.Pettigrew,
P.G.Walker, A.P. Yoganathan. Georgia Institute of Techno/ogyAtlarrta, GA,
USA, Emory University Hospital, Atlanta, GA, USA
Our previous in vitro studies showed that imaging slice location in the aorta
is important for the accurate quantification of aortic regurgitation (AR) with
phase-velocity MRI. Errore from aorfic mmpliance (AC) and coronary flow
(CF) can be significant when the slice distance from the aortic valve is large.
The purpose of this study wastoevakmtethis information clinically. Methods:
15 patients with angiographically graded mild to severe AR were examined
in a 1.5 Tesia MRI scanner. Measurements of the regurgitant volume (RV)
were taken (Fig. 1): (1) between the valve and the coronary ostia; (2) at the
sinotubular junction (SJ); and (3)2 cm above the SJ.
Figure1
(3)
(2)
(1)
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Resu/ts: Fig. 2 shows representative reeults from 3 patients, The mea-
sured RV decreased as the slice distance from the valve increased, due to
AC. This decrease was significant not only for mild AR cases, but for more
severe cases as well (30% decrease between slice locations 1 and 3 in
moderate-to-severeAR). The difference in the measured RV’Sbetween slice
locations 1 and 2 was generally smaller than that expected, This was due to
the CF effect. These in vivo results are in good agreement with the previous
in vitro results and confirm the importance of slice location, suggesting that
the RV be measured between the valve and the coronary ostia (slice location
1, Fig. 1) to achieve best diagnostic accuracy.
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~=[ Delayed BenefiCiaiEfferXa OfNitric OxicfeAgainst
Reperfusion Induced Coronary Endotheiial
Dysfunction in a Heterotopic Rat Heart
Trenspiantation Modei
G. Szab6, S. B?4hrle,S. BWai, T.J. Dengler, R. Zimmerman, C.F. Vahl,
S. Hagl. Unlversltyof Heidelberg, Heidelberg, Germany
Recently, we demonstrated a protective role of endogenous nitric oxide
(NO) In short time recovey from global hypothermic ischemia after heart
transplantation. In the present study, the effects of exogenous NO on short-
and long-term functional recovery from hypothermic ischemia and reper-
fusion was investigated in a heterotopic rat heart transplantation model,
After one hour ischemic preservation, reperfusion was started either af-
ter application of placebo (control, n = 8) or L-arginine (L-Arg, n = 8), a
substrate of NO-synthesis. Myacardial blood flow (MBF) was assessed by
the hydrogen-clearance method. An implanted balloon was used to obtain
pressure-volume relations of the transplanted heart Left ventricular pressure
(LVP), ikefirst derivative (dP/dt), end diastolic pressure (LVEDP), isovolumic
relaxation constant (T~) and MBF were measured after 80 minutes and 24
hours reperfusion. Endothelium dependent vasodilatation to acetylcholine
(ACH) and endothelium independent vasodilatation to sodium nitroprusside
(SNP) were also determimxt. After one hour, MBF was significantly higher
in the L-Arg group (3,6 + 0.6 vs. 2.0 + 0.2 ml/min/g, p < 0.05). The L-Arg
group showed abetter recovetyof systolic function and myocardial relaxation
(maximal LVP: 124+9 vs. 83+8 mmHg, p <0.05, maximal dP/dt: 5667
+ 498 vs. 3608 + 297 mmHg/s, p <0.05, TE: 9.9 + 1.0 vs. 15.7 + 1.4 ms,
p c 0.05 at an intraventricular volume of 80 Kl). LVEDP was similar in both
groups. After24 hours, there was no difference between the groups in basal
MBF, LVP,dP/dt, TE, LVEDP and the response of MBF to SNP. However,
ACH led to a significantly higher increase in MBF in the L-Arg group (52 +
13% vs. 29 + 7%, p < 0.05). These results indicate that 1) NO-donation
improves functional recovery during early reperfusion after hearf transplan-
tation, 2) NO also has a delayed beneficial effect against reperfusion induced
graft coronary endothelial dysfunction.
~91f)-1741 The Effect ofinhaiedNitric Oxide antflnhaled
Proategiandin El on Left Ventricular Contractility
in an Experimental Model of Pulmonary
Hypertension
P.Krieg, T. Wahlere, W. Giess, R. Rohde, M. Hartrumpf, M. Bund,
A. Haverich. Hannover UnhrerityMedicel School, HannoveC Germany
Pulmonay hypertension (PHT) isa lifethreatening complication after isolated
heart and lung transplantation. Recent work has shown that inhaled nitric
oxide (NO) in combination with inhaled prostaglandin EI (PGEt) reduce pui-
monary hypertension but their influence on cardiac contractility is less well
defined, This studv investigated left ventricular contractility as measured bvs. –. ., –.-
–.
